Introduction {#s0001}
============

Rheumatoid arthritis (RA) is a chronic progressive inflammatory disease that causes irreversible joint deformities. This can have debilitating effects on a patient's overall wellbeing. RA has a global prevalence rate of 0.5--1.1% with an annual incidence rate of 20--50 cases per 100 000 of the American and North European population.[@cit0001]

One of the greatest impediments to health care access is the perceived lag times from the start of the patient's complaint until the final diagnosis and provision of appropriate medications. Lag 1 and Lag 2 describe the period between the patient's symptoms to referral to a rheumatologist while Lag 3 and Lag 4 pick up from that visit to the initiation of medical therapy. Lag periods were studied and reported in a recent international systematic review at 3.4, 2.13, 2.91 and 2.14 months for Lag 1, Lag 2, Lag 3 and Lag 4, respectively.[@cit0002] In Saudi Arabia, lag periods seemed to fall behind global standards by a wide margin, at 6.2 months for Lag1, while the total time from onset of symptoms to RA diagnosis was calculated at 30 months.[@cit0003]

Early diagnosis was found to halt the ailment's relentless progression to joint destruction which carried a detrimental effect on the patient's functional and psychological state. A study found that only 31% of RA patients visited a rheumatologist within less than 12 weeks of symptom onset, those who did had ameliorated progression rates at 6 years as measured by the Sharp/van der Heijde score (SHS) as well as higher rates of DMARD-free remission than patients who delayed their presentation to more than 12 weeks.[@cit0004]

Registries are widely mentioned in literature as a method that studied a given population in a way that is more applicable to clinical practice.[@cit0005] Although there are numerous registries that previously set place in Europe and north America, the middle east and Africa remain scarcely studied with a few published small-scaled hospital reports.[@cit0003] Registries are imperative to study a disease's unique course in a given population, which may or may not align with its counterparts in western populations. Therefore, we established a Saudi registry for rheumatoid arthritis called Rheumatoid Arthritis Saudi Database (RASD). Future plans are to recruit other centers and patients inside Saudi Arabia and to RASD.

The main objectives of this study were to describe the population of rheumatoid arthritis patients in a single center in Saudi Arabia using different variables and to compare these findings to internationally reported data. This comparison may help to extrapolate differences in disease presentation, treatment and also feasibility of access to care, which in turn could provide vital input on areas of improvement to better health care provision.

Methodology {#s0002}
===========

This is an observational, analytical study that was conducted at Doctor Soliman Fakeeh Hospital (DSFH), which is a private, tertiary hospital in Saudi Arabia's western region. DSFH employs three full and half time rheumatology consultants covering daily clinics. The study ran from December of 2014 to December of 2018 using a pool of 433 patients. Inclusion criteria included adults older than 18 years of age who fulfilled the 2010 American College of Rheumatology criteria for the diagnosis of RA and who were also regular visitors in our rheumatology clinics. Irregular visitors or patients who have lost follow up (142 patients) were excluded from this study.

Ethical approval was obtained from the Institutional Review Board (IRB) in DSFH.

Data were collected directly from patients and entered in a specially designed program for this registry. All remaining required data for the registry was obtained from the hospital's electronic database. The data were used to tabulate the main demographic features (age, sex, etc.). Time of symptom onset was also recorded, as well as the lag period to the first encounter with a health care provider (lag 1) and the time from the initial consult to the final diagnosis (lag 2, which represents the sum of lag 2 and lag 3 as defined in the previous work).[@cit0002] Patients who were diagnosed prior to visiting DSFH were included as well in lag time calculations. Additionally, the specialty of the diagnosing physician was mentioned as well as the first presenting symptom. Results of autoantibodies including rheumatoid factor (RF), anti-cyclic citrullinated peptide (ACPA) and anti-nuclear antibodies (ANA) were added.

Following this, a review of the patients' medications was done, including whether they were receiving conventional synthetic disease-modifying anti-rheumatic drugs (cs-DMARD), a biologic (b-DMARD) or targeted synthetic (ts-DMARD). Disease Activity Score-28-C reactive protein (DAS-28-CRP) was calculated on presentation and on subsequent visits with intervals ranging from 3 to 6 months between them. Finally, disability was measured by Health Assessment Questionnaire-Disability Index (HAQ-DI).

Descriptive statistics were presented as numbers and percentages for qualities variables, whereas mean ± standard deviation (SD) was presented for quantities variables. Multiple regression analyses were assessed to identify factors associated with DAS-28. The test was two-tailed and p\<0.05 was considered statistically significant. Statistical analyses were performed by SPSS software Statistics 23 (SPSS Inc., IBM, Chicago, USA).

Results {#s0003}
=======

In the period of December 2014 to December 2018, a total of 433 patients were included in this study. Out of these patients, 109 were males, a group comprising 25.2% of subjects sampled and 324 were females, a group comprising 74.8% of subjects sampled with a ratio of 1:3. Of this population, the mean age was found to be 49.3 ± 11 years. Patients demographics including serological markers are plotted in [Table 1](#t0001){ref-type="table"}. Analysis of presenting symptoms showed that 217 patients (50.1%) had complained of joint pain, whilst 116 patients (26.8%) had both pain and stiffness, and 100 (23.1%) patients had a combination of joint pain, stiffness and swelling.Table 1Baseline Demographics and Characteristics for 433 Rheumatoid Arthritis PatientsN (%)GenderMale109 (25.2)Female324 (74.8)ComorbiditiesOsteoporosis117 (27.1)Thyroid dysfunction109 (25.3)Dyslipidemia98 (22.7)Hypertension91(21.7)Diabetes Mellitus89 (18.6)Asthma61(14)Allergy22 (5)Cancer3 (0.6)SmokingYes149 (34.4)No284 (65.5)SerologyRF246 (56.8)ACPA265 (61.2)RF and ACPA201 (46.4)ANA163 (37.5)HAQ\
(Lower score = Less disability)0 to 0.5 (less disabled)204 (47.1)0.5 to 1 (Moderate)126 (29.1)\>1 (more disabled)103 (23.8)[^1]

Time from the start of symptoms to visiting a medical professional was studied (Lag 1) and showed a mean ± standard deviation (SD) of 4.7 ± 5.3 months. Moreover, the mean ± SD of duration from the aforementioned consultation to definitive RA diagnosis (Lag 2) was 8.9 ± 12.6 months ([Table 2](#t0002){ref-type="table"}).Table 2Descriptive Statistics for Lag 1 and Lag 2 Continues VariablesNMinimumMaximumMeanStandard DeviationLag 14332.0060.004.72965.39700Lag 24333.00120.008.972012.63263Total (Lag)4332.00183.0013.575114.12427RA Duration (yr)4330.1206.565.519Age (yr)433188349.2611.030[^2]

Further analysis of data revealed that nearly 211 patients (48.7%) had chosen orthopedic surgeons for their initial visits, while 157 (36.3%) were evaluated by rheumatologists. Internal medicine physicians were consulted by 53 patients (12.2%) and other specialties were visited by 12 patients (2.8%). The diagnosis of RA was established by rheumatologists in 278 patients (64.2%) and by orthopedic surgeons in 87 patients (20%). Internal medicine physicians and other specialties were responsible for diagnosing 40 patients (9.3%) and 28 patients (6.5%), respectively.

Patients who received csDMARD were 304 patients (70.2%) while 54 patients (12.5%) received anti-tumor necrosis factor (anti TNF) biological drugs, and 75 patients (17.3%) were given non-anti TNF DMARDs. Among these patients, 34 patients (26.3%) received Tofacitinib and 30 patients (23.6%) used Adalimumab. Etanercept was used in 24 patients (18.7%) and Tocilizumab in 20 patients (15.2%), 11 patients (8.4%) were treated with Certolizumab and 10 patients (7.8%) with Rituximab. No patients received Infliximab nor Abatacept in our study. [Figure 1](#f0001){ref-type="fig"} describes the pharmacological therapies that were given to the patients.Figure 1(**A**) Shows a pie chart representing the percentage of patients who received Anti-TNF bDMARDs, Non-Anti-TNF DMARDs and those who received only csDMARDs. (**B**) Provides the percentages of each agent used among both anti-TNF bDMARDs and non-anti-TNF DMARDs.**Abbreviations:** Anti-TNF bDMARDs, anti-tumor necrosis factor biologic disease-modifying anti-rheumatic drugs; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; Non-Anti-TNF DMARDs, non-anti-tumor necrosis factor disease-modifying anti-rheumatic drugs.

At initial presentation, 45.5% had demonstrated active disease (moderate or high disease activity) based on DAS-28-CRP scores while 54.5% were in low disease activity or remission. The remission rates after 1 year had increased to 345 patients (79.6%), while 42 patients (9.7%) and 46 patients (10.6%) had low disease activity and moderate disease activity, respectively. No patients sustained high disease activity at the end of follow up. A multiple regression was carried out to investigate whether gender, body mass index, comorbidity, smoking, duration of RA disease, Lag and HAQ could significantly predict DAS-28. The results of the regression indicated that the model explained 8.2% of the variance and that the model was a significant predictor of DAS-28 score performance, F (7319) = 4.081, p = 0.000. The HAQ score contributed significantly to the model (B = 0.235, p\<0.05). The Lag (lag1 and lag2) was also significant (B = 0.331, p\<0.05). Lastly, gender was statistically significant (B = 0.383, p \<0.05). However, other variables were not ([Table 3](#t0003){ref-type="table"}). The final predictive model was:Table 3Multiple Regression Model (DAS-28 Dependent)ModelBtSig.(Constant)0.7702.2970.022Lag0.3312.9750.037HAQ0.2353.2890.001Gender0.3833.1760.002BMI0.0111.4440.150Smoking0.0930.7940.428RA Duration0.0060.7620.447Comorbidity0.0330.3680.713[^3]

DAS-28= 0.770 + (0.383\*gender (female)) + (0.011\*BMI) + (0.033\*Comorbidity)-- (0.093\*SMOKING) -- (0.006\*Duration) + (0.331\*LAG) + (0.235\*HAQ)

Lastly, out of our sample size, 18 patients (4.15%) were diagnosed with latent tuberculous (TB) with no documented cases of active TB. Malignancy was also found in five patients (1.15%), including two patients with breast cancer, one with thyroid cancer, another with colon cancer, these patients were receiving either Methotrexate or Hydroxychloroquine. There was also one incidence with urinary bladder cancer in a patient who received Rituximab for 2 years; however, this patient also had multiple risk factors for malignancy, including smoking and schistosomiasis infection.

Discussion {#s0004}
==========

Our study was conducted in a single center in Saudi Arabia using a pool of 433 patients. The aim was to describe the population of rheumatoid arthritis and to compare these findings to previously published data registries. In our population, it was found that the mean age of diagnosis was 49.2 years, this is in concordance with the well-established notion that RA affects middle to older aged individuals.[@cit0006] Female gender represented the vast majority of our population (74.8%) with a male to female ratio of 1:3, this agreed with the disease's known predilection.[@cit0006],[@cit0007] RF and ACPA were positive in 56.8% and 61.2% of patients, respectively, resembling numbers reported in similarly conducted studies.[@cit0008] Seropositivity was historically associated with erosive disease and extra-articular manifestations, however, such associations were not reported in our study.[@cit0009]

Remission rates based on the DAS 28-CRP reached 79.6% after 1 year of treatment and follow up, which ranks higher than international studies that have pursued comparable follow-up plans. Darawankul et al[@cit0010] had a remission rate of 14.6% after 1 year of follow up. Similarly, Mierau et al[@cit0011] and Barnabe et al[@cit0012] had reported a 19.6% and a 37% remission rate, respectively. However, low disease activity and remission rates were high upon entry to our study, these rates were not only maintained but were also increased by the time the study ended. The main arguments for our high remission rates include earlier detection strategies, as evidence[@cit0013] showed that it is associated with improved outcomes. Good referral systems are another possibility as the hospital that this study was conducted in is a private, insurance-based hospital with more access to specialized physicians; therefore, our results may not be representative of the national healthcare system. One of our aims is to nationalize our registry across Saudi Arabia. Easier access to biologics is another potential cause, and although Saudi Arabia lacks its own national guidelines regarding RA management, we have one of the highest rates of biologics used in the middle east,[@cit0014] making it a good platform to study the effects of biologics in different management approaches. An example would be the use of biologics as temporary induction treatments for RA, this was previously studied by Emery et al (the COMET study).[@cit0015]

Lag periods were studied in our research, with the mean of Lag 1 estimated to be 4.72 months while Lag 2 was 8.9 months, these numbers are aligned with studies published from the UAE[@cit0016] and the European Union.[@cit0017] Longer delays were previously noted locally,[@cit0003] whilst shorter lag periods were outlined in the 2011 Danish and American registries,[@cit0018],[@cit0019] which recorded a remarkable mean lag1/2 of only 4 months. It is our hope that once our registry expands to other centers we might then be able to have a more accurate estimate of how our lag times have progressed on a nationwide level.

Longer lag1/lag2 periods, the female gender and a higher HAQ-DI score were associated with higher disease activity in our study. The Kuriya Canadian Cohort reported similar results pertaining to gender.[@cit0020] Shorter lag periods were correlated with improved outcomes, as earlier access to conventional or biologic DMARDs leads to better disease control.[@cit0021]

In our study, most of our patients had stated that joint pain alone was their initial presenting symptom (50.1%), whilst the combinations of pain and stiffness and of pain, swelling and stiffness were found in 26.8% and 23.1% of patients, respectively. These latter rates were similar to data previously published in a local study[@cit0003] and also to ones conducted in the United States.[@cit0019] It should be added that such findings could be used to increase the awareness of the infrequency of these symptoms.

There is a misconception about the scope of rheumatology practice in our society as patients believe that joint pains are dealt with by orthopedic surgeons. It was observed that the largest number of patients elected to visit orthopedic surgeons (48.7%). This predilection was also found in an American study.[@cit0019] Interestingly, an increased preference for visiting rheumatologists was found in our study (36.3%) compared to an earlier local report.[@cit0003] The current vision is geared towards strengthening of primary care sectors as it was also demonstrated that training these physicians in musculoskeletal examination had improved their accuracy in detecting arthritis.[@cit0022]

The majority of our patients (70.2%) received csDMARDs, whilst a smaller number received anti-TNF and non-anti-TNF DMARDs, at 12.5% and 17.3%, respectively. The most common non csDMARD used was Tofacitinib (26.3%), followed by Adalimumab (23.6%), and Etanercept (18.7%). Treatment with different non csDMARDs varies widely between centers even in the same country based on availability, routes of administration and cost. A review of many international registries showed differing patterns of use. The DANBIO registry[@cit0023] reported that Infliximab (49%) was their most given, followed by Adalimumab (29%) and Etanercept (22%). Similarly, data from a Swedish registry[@cit0024] noted that they used Infliximab in 54% of their patients, followed by Etanercept (34%) and Adalimumab (12%). Finally, French registries[@cit0025] preferred Etanercept (51%) and Infliximab (31%).

Many studies demonstrated the increased risk of TB reactivation especially among those treated with anti-TNF agents.[@cit0026],[@cit0027] A United Kingdom cohort[@cit0028] reported that patients on Infliximab had accelerated rates of reactivation compared to Etanercept and Adalimumab, however, our study did not include any patients on Infliximab. Tofacitinib was also singled out with causing higher risks of reactivation in another report.[@cit0029] A reason behind our lack of TB reactivation could be attributed to the relatively younger age and fewer comorbidities in our participants. Few studies have addressed this risk in TB endemic regions,[@cit0030],[@cit0031] this is also highlighted by the absence of local guidelines in patients who are receiving biologics. However, we did follow a strict system of screening and treatment of latent TB in consultation with an infectious disease specialist.

There is an increased risk of lymphoma that is associated with RA,[@cit0032],[@cit0033] studies vary regarding the risk with the additional use of biologics,[@cit0034],[@cit0035] however, we have not reported any such incidents. With regard to solid malignancies, it was found that males who suffer from RA had higher rates of lung, liver and esophageal cancer while females had surprisingly lower incidence rates of breast, ovary, uterus, cervical cancer as well as melanoma.[@cit0036] Our data differed as we reported the incidence of five solid malignancies, including breast, thyroid, colon and bladder cancer. It is difficult to correlate these malignancies with the disease or the interventions given, as other risk factors were present. Longer term follow-up is needed for a definitive conclusion.

We acknowledge several limitations in our study, as data presented may not reflect nationwide disease trends. Suboptimal recording of medication minor and major side effects is another limiting factor as patients may initially be treated in other centers. High dropout rates are not an unusual phenomenon in data registries.

The outcome of this registry may give feedback to advance clinical care policies. High remission rates can be achieved in our society with good referral systems and easier access to biologics.
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[^1]: **Abbreviations:** ACPA, anti-cyclic citrullinated peptide antibody; ANA, antinuclear antibodies; HAQ, Health Assessment Questionnaire; RF, rheumatoid factor.

[^2]: **Abbreviations:** Lag 1, lag period from symptom onset to the first encounter with a health care provider; Lag 2, the time from the initial consult to the final diagnosis; RA, rheumatoid arthritis.

[^3]: **Abbreviations:** BMI, body mass index; DAS-28, disease activity score 28; HAQ, health assessment questionnaire; Lag, period from symptom onset to the final diagnosis; RA, rheumatoid arthritis.
